a2 United States Patent

Hydrick et al.

US008981427B2

US 8,981,427 B2
Mar. 17, 2015

(10) Patent No.:
(45) Date of Patent:

(54)

(735)

(73)

")

@
(22)

(65)

(60)

(1)

(52)

(58)

POLISHING OF SMALL COMPOSITE
SEMICONDUCTOR MATERIALS

Inventors: Jennifer M. Hydrick, Kingston, NH
(US); James G. Fiorenza, Wilmington,
MA (US)

Assignee: Taiwan Semiconductor Manufacturing

Company, Ltd., Hsin-Chu (TW)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 865 days.

Appl. No.: 12/503,597

Filed: Jul. 15, 2009
Prior Publication Data
US 2010/0012976 Al Jan. 21, 2010

Related U.S. Application Data

Provisional application No. 61/080,779, filed on Jul.
15, 2008.

Int. Cl1.
HOIL 21/02 (2006.01)
HOIL 21306 (2006.01)
HOIL 2128 (2006.01)
U.S. CL

CPC .... HOIL 21/30625 (2013.01); HOIL 21/02057

(2013.01); HOIL 21/28255 (2013.01); HOIL

21/28264 (2013.01)

USPC e 257/190; 257/E27.095

Field of Classification Search

CPC ..o HO1L 21/02057; HO1L 21/30625;

HO1L 21/28255; HO1L 29/267; HO1L 29/04

USPC .ot 257/190, E21.09, E33.005
See application file for complete search history.

e 120

Defect-free )

(56) References Cited
U.S. PATENT DOCUMENTS

4,307,510 A
4,322,253 A

12/1981 Sawyer et al.
3/1982 Pankove et al.

(Continued)

FOREIGN PATENT DOCUMENTS

CN 2550906
DE 10017137

5/2003
10/2000

(Continued)
OTHER PUBLICATIONS

Hydrick et al. “Chemical Mechanical Polishing of Epitaxial Germa-
nium on Si02-patterned Si(001) Substrates,” ECS Transactions. Oct
16, 2008. (0o. 237-248).Hydrick et al., “Chemical Mechanical Pol-
ishing of Epitaxial Germanium on SiO2-patterned Si(001) Sub-
strates,” ECS Transactions. Oct. 16, 2008. (00. 237-248).*

(Continued)

Primary Examiner — Cuong Q Nguyen
Assistant Examiner — Yosef Gebreyesus
(74) Attorney, Agent, or Firm — Slater & Matsil, L.L..P.

(57) ABSTRACT

A device includes a crystalline material within an area con-
fined by an insulator. A surface of the crystalline material has
a reduced roughness. One example includes obtaining a sur-
face with reduced roughness by using a planarization process
configured with a selectivity of the crystalline material to the
insulator greater than one. In a preferred embodiment, the
planarization process uses a composition including abrasive
spherical silica, H,O, and water. In a preferred embodiment,
the area confined by the insulator is an opening in the insula-
tor having an aspect ratio sufficient to trap defects using an
ART technique.
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